opinirole is a nonergoline dopamine D 2 -D 3 receptor agonist indicated for treating Parkinson's disease. The drug is inactivated by cytochrome P450 isoenzyme CYP1A2 in the liver, and its half-life is approximately 6 hours (1). Laboratory (2) and clinical studies (3-9) support the hypothesis of an antidepressant effect exerted by pramipexole, a dopamine D 2 -D 3 receptor agonist. We conducted a pilot, prospective, open study of the efficacy and tolerability of ropinirole augmentation in patients with treatment-resistant depression (TRD).
antidepressant treatment; this was characterized by adequate dosages and an extended period of administration (for example, sertraline 100 mg daily for 6 weeks) (10) . Treatment was constant for at least 6 weeks prior to ropinirole augmentation. Table 1 reports concomitant treatments, as well as their dosage and duration prior to ropinirole add-on. We assessed patient adherence and resistance to prior antidepressant treatments prospectively in clinical interviews of both patients and relatives. We excluded patients with physical diseases that might interfere with the conduct of the study, as well as those with substance abuse, serious suicide risk, and psychotic symptoms. Blood pressure was measured at baseline, and routine blood tests performed within the 3 months prior to enrolment were screened to rule out untreated concomitant physical illnesses. The local ethical committee approved the study, and patients signed a written consent prior to study participation. Ropinirole was added to patients' current antidepressant treatment at flexible dosages: an initial dosage of 0.25 mg daily at bedtime for the first 3 days was increased to 0.75 mg daily at the end of the first week and to a maximum of 1.5 mg daily by the second week. Dosages were then adjusted in individual cases. We used the Montgomery-Asberg Depression Rating Scale (MADRS) and the Clinical Global Impression of Severity (CGI-S) and Improvement (CGI-I) scales to assess depression severity. We evaluated drug safety with the Dosage Record Treatment Emergent Symptom Scale. Evaluations were performed at baseline and after 2, 4, 8, 12, and 16 weeks. Three psychiatry residents performed baseline diagnostic and drug-resistance assessments as well as follow-up evaluations. To assess the interrater reliability for the MADRS and CGI scales, the 3 residents corated 4 live interviews with depression patients conducted by a senior psychiatrist. Kappas for diagnoses ranged between 0.85 and 0.95. The intraclass evaluation for the MADRS and CGI ranged between 0.85 and 0.95. A senior psychiatrist supervised all evaluations and diagnoses by discussing cases with the residents and meeting with the patients.
We performed primary analyses by using the intent-to-treat approach, with the last observation carried forward, in patients with at least one available follow-up assessment of efficacy and tolerability. Response to treatment was defined as a 50% or greater reduction in MADRS total score from baseline and a score of 1 ("very much improved") or 2 ("much improved") on the CGI-I scale at the end of the study. Remission was defined as a score of 12 or less on the MADRS at endpoint. Changes in the antidepressant treatment during follow-up, characterized by antidepressant switch or combination and by the use of augmenting drugs other than ropinirole, were considered endpoints for the purpose of analysis. We evaluated the tolerability of ropinirole by analyzing the frequency of moderate and severe adverse events requiring dosage adjustment or drug discontinuation. We performed 2 post hoc analyses, using multiple regression to investigate the correlation between severity of depression (MADRS total score at baseline) and ropinirole dosage, as well as between dosage and clinical improvement (change in MADRS total score at endpoint).
Results
Ten patients with TRD were consecutively enrolled. Patients had a mean age of 51 years, and 7 of 10 subjects were women. Seven patients had a diagnosis of major depressive disorder, and 3 patients had a diagnosis of bipolar II disorder ( ; in both cases the onset of the mood disorder was prior to the onset of the neurologic disorder. The duration of the current depressive episode ranged from 5 months to more than 2 years, and the mean number of attempted trials with antidepressants was 1.6. The median duration of stable or unmodified antidepressant treatment prior ropinirole augmentation was 7 weeks. Ropinirole was added to the current treatment with an endpoint mean (SD) dosage of 1.33 (0.4) mg daily.
In this sample of patients with TRD, overall mean scores on the MADRS decreased from 29.6 (SD 7.6) at baseline to 16.9 (SD 12.1) at endpoint (T test, t = 3.10, df 9, P < 0.02); the CGI-S score decreased from 4.6 (SD 0.84) to 2.5 (SD 1.72) (Wilcoxon Signed Rank test, z = -2.45; P < 0.02). Using the 50% or more reduction of MADRS score and the CGI-I as outcome criteria, we considered 4 of 10 patients (40%) to be responders following ropinirole augmentation ( Table 1 ). The rate of remission according to the MADRS (total score 12 or less) was 40% at the endpoint. Overall, in our study, there was a trend to prescribe higher dosages of ropinirole to patients with more severe depression (b = 0.035, t = 2.10, P = 0.068); the correlation among dosage and clinical improvement was not significant (b = 0.177, t = 0.50, P = 0.63).
Two subjects discontinued ropinirole after experiencing an adverse event-one because of dizziness plus a fainting spell (patient 6 during week 1) and one because of dizziness plus falls (patient 2 by week 5). The only patient with Parkinson syndrome in the study experienced confusion and psychomotor agitation when ropinirole was increased to 1.5 mg daily. A CT scan of the brain showed minimal cerebral vascular lesions that were most likely caused by chronic vascular disease. The patient's confusion subsided after ropinirole was tapered. At the end of the study (week 16), only 5 of 10 patients continued to take ropinirole; the remaining patients had either poor response or adverse events that were likely caused by the drug.
Discussion
In our pilot study on TRD, ropinirole augmentation of antidepressants was associated with a significant decrease in the burden of depressive symptoms. Moreover, most subjects were able to continue ropinirole in association with selective serotonin reuptake inhibitors and (or) tricyclic antidepressants.
With regard to tolerability, 2 of 10 patients had to stop taking ropinirole because they both experienced dizziness and fainting spells or falls. These adverse events are consistent with ropinirole's side effects profile (11) and suggest the occurrence of hypotension or orthostatic hypotension (12) . An alternative plausible explanation would be the occurrence of sleep attacks (13) . The only patient with Parkinson syndrome experienced confusion and psychomotor agitation. Indeed, confusion has been described as a potential side effect of dopaminergic drugs in patients with organic brain diseases (14) . Notably, adverse events appeared in the first period of treatment and subsided after drug discontinuation or dosage reduction.
Our study has several limitations; therefore, the generalizability of our findings is limited. The small sample size, the heterogeneity of the patients (in terms of age and diagnosis), and the nonstandardized concomitant medication limit the assessment of side effects rates and responder rates. The absence of a placebo control also prevents us from assessing the degree of specificity of the reported improvements. Nevertheless, rates of response in our study (40%) appear to be higher than usual rates of placebo response (12% to 20%) in TRD, suggesting a treatment effect for ropinirole (15) (16) (17) . Strengths of our study are the relatively long follow-up and the straight augmentation design without concomitant changes of antidepressant treatment. Moreover, the fact that antidepressant treatment was kept constant before ropinirole augmentation minimizes the likelihood of late-onset response to the primary treatment. Finally, the heterogeneity of the sample of depression patients increases the ecologic validity of our study.
In clinical practice, patients who improve their depression symptoms but either do not tolerate standard dopaminergic augmentations or present serious drawbacks (for example, psychostimulant abuse) are potential candidates for augmentation with selective dopamine agonists such as ropinirole. Résultats : Sept patients souffraient de trouble dépressif majeur, et 3, de trouble bipolaire de type II. La dose maximum moyenne de ropinirole était de 1,33 mg par jour. Les scores moyens (ET) à la MADRS passaient de 29,6 (7,6) au départ à 16,9 (12,1) à la fin (P < 0,02). À la fin, 4/10 (40 %) des patients répondaient au traitement. Deux patients ont cessé le ropinirole en raison d'étourdissements.
Conclusions :
Ces données pilotes indiquent que, dans des cas choisis de DRT, l'ajout de ropinirole aux antidépresseurs est efficace et relativement bien toléré.
